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(57) Abstract: 

Mcnonb30BaHHe: M3o6peTeHHe othocmtch k Men^HiniHCKod TexHHKe m Momer 6mti> 
Mcnojib30BaHO b XMpyprwH. oproneflHH h crroMa-ronorMH. ; <^^octb M3o6peTCHHH: 
aBTOMaTHMecKHe- .KOHTpojib coctohhh* o6pa6aT£>iBaeMOM ■ • : 6noTKaHH h ynpaB/ieHHe 
napaMeTpaMM M3jryneHHM nasepoB Aoc-rnraioTCH 6naroAapH cobokvh hoctm BBe^eHHHix b 
ycrpoMCTna xoth 6bi o/jHoro npneMHHKa HH^pMauwH o coctohhhm 6noTKaHH, bmxojj 
Koroporo coeAHHeH c bxo/jom 6noKa ynpaBneHHH, m sneKTpoHHbix Knionefl. 
ycraHOBneHHbix b ueimx niiTaHMH na3epoB u ynpaanneKiix BbixoflHbiMH CHraanaMH 
6noKa ynpaaneHMH. HanMMHe b ojjhom ycTpoiicTBe flByx imvi Tpex na3epoB c paanHUHbiMH 

AHHHaMM BOJ1H M3nyneHHii H He3aBHCMMbIX BBIXOflOB, a TZKJKe B03M0JKH0CTB 

cMeuiMBaiiM^i H3nyMeHMM 3thx >ia3epoB : p6ecneuMBaeT bo3moWoctb TpeoyeMoro, 
opweHTMpoBaHHoro Ha mhhm m an biivto MHBa3MBHocTb pexcMMa o6pa6oTKH. 5 wi. 
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Description [OnucaHne M3o6peTeHira]: 

M3o6peTeHHe othochtch k mcahib/ihckom TexHHKe h moxcct 6bm> Hcnonb30BaHo b 
XHpyprmi, opTon^HH m croMaTonoriiH jyiH o6pa6oTKM mhtkhx n TBepnbix 
6nonorHMecKHX TKaHeft. 

M3BecTHO ycrpoMCTBo jjjih o6pa6oTKH TKaHefl 3y6a Jia3epm>iM H3nyneHHeM (naTeHT WO 
90/01907. A 61 C 5/00, fl*Ta ny6jiHKainiH 08.03.90). coAepxcamee nocrieAOBaTexibHo 
pacnonoaceHHwe BAQJib onTH^ecKoii och HMnynbCHbiil Jia3ep h cpe^cTBO rpctqbkk 
ManyneHHH k 3y6y, BKJiionaiomee 0Tpe30K onTMnecKoro BonoKHa, bxoa koroporo 
onTMwecKM conpnxceH c bmxoaom Jia3epa, h HakoHenroiK. bxoa KOToporo onraqecKH 
conpnxeH c Bbixo^oM onTiwecKoro BOJioraa, a BbixoA hbjihctch BbixoAOM ycTponcTBa. 
npHMeM b KatiecTBe na3epa Momer 6bm> Hcnojib30BaH KaK HeoAHMOBbrit, tbk h 
ronbMneMbiA una 3p6neBbiii na3epbi. 

Ochobhi>im HeAOCTaTKOM AaHHoro ycrpoHCTBa HBJiHeTCH HeB03MoacHoere> 6bicrpoH 
3aMeHbi oflHoro jia3epa Ha ppyroA b 3aBHCHM0CTH or Tuna o6pa6a-rbiBaeMOM TKaHH. a 
TaK2tc BbicoKan onacHOCTb HaaecenuH na3epHou TpaBMbi. 

M3BCCTHO TamKe na3epHoe ycTpoftcTBo nnx nmenvm 3y6oB, KOTopoe HBJiHercH Han6onee 
6jim3khm no TexHHHecKOM cynniocTM n npMHHTO 3a npoTOTHn (naTeHT WO 90/12546, A 62 
5/00 flaTa ny6jfiMKainiH 01.11.90). 

3to ycrrpoMCTBo coAepxcHT 6jiok ynpasneHMH, ABa HMnynbCHbix na3epa, onTHnecKMe och 
KOTopbix napajuienbHbi, pacnonoxeHHbie Ha ohthucckoh och BToporo ha3epa. 
4>OKycHpyK>iuyx> CMcrreMy h 0Tpe30K onraiiecKoro BonoKHa c HaKOHetmHKOM. Ha 
onTMMecKHx ochx o6ohx na3epoB pacnonoKeHbi noA yrjiOM 45°C k ochm 3epKana, 
onTHqecKH conp5iMceHHbie Mewny co6oh. <J>OKycHpyiomeH CHcreMoil h onTHuecKHM 
bojiokhom. 3epKano, pacnonoHceHHoe Ha och nepBoro na3epa, OTpamaTOibHoe, a Ha och 
BToporo naaepa AMxpoHMHoe, T.e. ceneKTHBHo oTpascaTenbHoe hhh njiHHbi BonHbi 
HanjrtieHHH nepBoro na3epa h npo3panHoe j\rin nnHHbi bojihi>i wanyneHHH BToporo. 

OcHOBHbiM HenocraTKOM npoTOTHna HBjiHercH HeAocraTOWHaH ^eKTHBHocrb ero 
npHMeHeHHH npw nepexoAe ot peatHMa oAHoro THna o6pa6oTKH k APyroMy h oiiacHOcrb 
naHeceHHH TpaBMbi, CBH3aHHan c orcyTCTBHeM cHcreMbi onpeAeneHHH BHna 
o6pa6aTbinaeMOH TkaHH. 

3aAaMa, Ha peoieHHe kotodoh HanpaaneHo 3 an BJineMoe M3o6pereHHe, 3aKjuo^aercH b 
co3AanHH ycrrpoMCTBa rjih na3epHofl o6pa6oTKH 6mqji oru MecKOH TKaHH, BbinojiHHion;ero 
Bee BMAbi na3epHbix onepaiuiH b xMpyprHH, oprbneAHH h croMaTonorHH, c ooecneneHHeM 
npw otom bo3mo«hoctm 6bicTporo nepexoAa ot bnHoro TMna o6pa6oTKH k APyroMy h 

MHHMManbHOW MHBa3MBH0CTH. 

yKa3ainia^ 3a#aMa peuiaercH npw ocyiAecTBneHHH H3o6pereHHH 3a ewer aocthtkchmh 
TexiiHMecKoro pe3ynbTaTa, 3aiuiiOMaiou;erocH b onTMMM3aunH pejKHMOB o6pa6oTKH w 
napaMeTpoB nasepHoro HsnyMeHHH b 3aBHCHMocTH or THna o6pa6oTKH h BHAa 
dnojiorHMecKOH TKaHH. 

YKasamibiH TexHHMecKHH pe3ynbTaT npn ocyu;ecTBneHHH M3o6pereHHH AOCTHraerca 
TeM, mto n ycrpoficTBO ahh na3epHoii o6pa6oTKH 6HonorHMecKOii TKaHH, coAep»au;ee 
6hok ynpaeneHMH, BbixoAbi Koroporo coeAHHeHbi c 6/iokom nHTaHHH nasepoB, 
HMiiyjibCHbie na3epbi, onTHqecKHe och KOTopbLX napannenbHbi. ohthmcckh conpnaceHHbie 
oTpaxcaTenbHbie h cen ckthbho OTpaxcaTejibHoe ajih njiMHbi BOJiHbi nepBoro na3epa h 
npospaMHoe ahh ahmhw Bonm>i BToporo na3epa 3epKana, KOTopbie pacnojio*ceHbi Ha ochx 
nepBoro m BToporo na3epoB cooTBeTCTBeHHO, ycTaHOBneHHbie Ha onTHwecKow ocm BToporo 
na3epa 4>OKyc M pyioiHyio CMcreMy hm onTMtieckoe bojiokho c HaKOHeMHHKOM. bwxoa 

KOTODOrO HBJlHeTCH OHTHMeCKHM BblXOAOM yCTpOMCTBa, BBCACH XOTH 6bl OAHH HpMeMHHK 
HH4)0pMa^H O COCTOHHHM 6HOHOrHMeCKOH TKaHH, BXOA KOTOporO COHpH^eH C MeCTOM 

B03AeficTBM5i Ha TKanb. a BbixoA coeAHHeH c bxoaom 6noKa ynpaaneHHH, BbixoAbi 
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KOToporo coenwHeHbi c BxonaMH aneKTpoHHbix KJiKmeii, ycraHOBneHHbix b upnnx 
coeAHHeHHH Ka^oro na3epa c ojiokom nnxaHUH. OTpaacaTenbHoe 3epKano ycraHoaneHO c 
B03M03KHOCTbio BbiBona ero M3 xo^a M3JiyiieHH«, a Ha onTHMecKoii och nepBoro na3epa 
npcneAOBaTenbHO no xony ; HanyweHHH pacnonoaceHa ; ^KycnpyioiuaLH cMCTeMa h 

OnTMMCCKOe BOHOKHO C HaKOHeUHHKOM. BblXOfl KOTOpoiX) HBJlHeTCH BJjyTHM OnTHtieCKMM 
BblXOflOM ycrrpoMCTBa. 

Donee s^kthbho yKapaHHbiH TexHHMecKHH pe3ynbraT /jocTHraercfl TeM, iito b 
ycTpoiicTBO flJin na3epHOH o6pa6oTKH 6h on oph mcckoh TKaHH, conepraamee 6jiok 
ynpaBjieHMH, Bbixonbi Koroporo coeflHHeHbi c ojiokom : roiTaHMH na3epoB, HMnynbCHbie 
jia3epbi t onTHMecKwe ocm Koropbix napannenbHbi, onTiraecKH conpHxeHHbie 
OTpaacaTenbHoe m ceneKTHBHo orpaxaTenbHoe nnn n/iHHbi botchm nepBoro nasepa h 
npo3paMHoe j\nn n/iHHbi BonHbi BToporo na3epa 3epKana, Koropbie pacnonoxteHbi Ha ochx 
nepBoro h Broporo na3epoB cooTBercTB€H ho, ycTaHOBJieHHtie Ha onTH^ecKow och Broporo 
Jia3epa <J>oKycHpyioujyio cncreMy h onTHHecKoe bojiokho c HaKOHewHHKOM, Bbixon. Koroporo 
HBjiHeTCH onTHnecKHM BbixonoM ycTpoHCTBa, BBeneH TpeTHii HMnyjibCHbiH na3ep, 
onTMMecKaH ocb KOToporo napannenbHa onTwuecKHM ochm nnyx flpyrnx na3epoB, a Ha ero 
och ycTaHOBneHo OTparcaTenbHoe 3epkano, ripHHeM bTpaxcaTejibHbie 3epKaria 

yCTaHOBJieHbl C BO3MO>KH0CTbI0 BblBOHa HX H3 XO^a H3nyneHHH. Ha OnTHHCCKOH OCH 

Broporo na3epa 3a ceneKTHBHbiM 3epKanoM ycraHOBneHO BTopoe cen ckthbho 
OTpaacaTenbHoe ^nn n/iHHbi BonHbi TpeTbero Jia3epa h npo3pa™oe hjih njiHHbi BonHbi 
nepBoro h Broporo na3epoB 3epKano, onTHuecKH conpHTKeHHoe c OTpawaTenbHbiM 
3epKaji0M t ycTaHOBneHHbiM Ha och TpeTbero na3epa t ^OKycnpyioiHeH chctcmoh h bxohom 
onTHMecKoro BonoKHa, pacnonoaceHHbix na och Broporo Jia3epa. KpoMe roro. Ha Kaxcnpfi 
H3 open nepBoro h Tperbero jia3epoB nocne^oBarejibHo no xony nanyneHH* pacnonoraeHbi 
$OKycHpyiomaH cHcreMa h onTHMecKoe bojiokho h HaKOHeuHHKOM, Bbixo^bi KOTopbix 
HRnnjorcH onTHnecKHMH BxonaMH ycrpoHCTBa. YcrpoHCTBO TaKJKe CHa6»eHO XOT* 6bl 
OAHHM npHeMHHKOM HH<J>OpMaHHH O COCTOHHHH 6H0J10rHMeCK0H TKaHH, BXOfl, KOTOporO 

conpHKeH c mcctom. B03AefiCTBp Ha TKaHb, a Bbixon, coenHHeH : c . bxomom. 6noKa 
ynpaBJieHHH, Bbixonbi KOToporo coen.HHeiibi c BxonaMH aneKTpoHHbix Knxraeft, 
ycraHOBneHHbix b uennx coenjWHeHHH Kaxcnoro na3epa c ojiokom nHTaHHH. 

npHeMHHK HH$ppMaUHH O COCTOHHHH 6HOnOrHXJCCKOH TKaHH MOlKeT 6bITb BbinOJI HeH B 

Bwne cneKTpoaHanH3aTopa b oojiacrn 200-1500 hm, bxo^ KOToporo onTHMecKH conp^aceH c 
MecroM B03fleHCTBH^i na TKaHb h cocT0Hu;ero H3 AMcnepcHOHHoro sneMeHTa, jiHHeflKH 
^oro^eTeKTopoB h 3jieMenTa cpaBHeHHH. 

• ■ •-• . ■. ■ 

npHeMHHK HH^OpMa^HH O COCT05IHHH 6HOnorHUeCKOH TKaHH TaKXe MOWeT 6bITb 

Bbino/iiien b BHne ^OToojieKTpHMecKoro npneMHHKa HH^paKpacHoro HsnyMCHHH, bxo^ 
Koroporo onTHMecKH cpnpnxeu c MecroM bo3^chctbhh Ha TKaHb nocpe^crBOM 
noBopoTiioro 3epKana. pacnojioaceHHoro Ha onTHnecKOfl och Jiasepa MCTKjjy Bbixo^HbiM 
3epKanoM na3epa h 4)0KycHpyK)U4eH chctcmoh nepea ^HnbTp c nonocow nponycKaHHH. 
HCKJHOMajoiueii nona^aHHe na npneMHHK H3JiyqeHHH Jia3epa. 

npHeMHHK HH4>opMa^H o coctohhhh 6HonorHMecKOH TKaHH Mo«eT 6biTb eiue BbinOJIHeH 
b BH^e aKycrHnecKoro npneMHHKa, ycraHOBneHHoro tokhm o6pa30M, mto HanpasjieHHe 
ero MaKCHManbHOH MyBCTBHTenbHocTH cocraBjiHer c HanpanneHHeM onTHMecKoii och Ha 
Bxo^e HaKOHeMHHKa yron a . yj^oBneTBopHiouHiH ycnoBHio: 11 0 <cf<8B °. 

SneKTpoHHbiH kjhom MoxeT 6biTb BbmojiHeH b BH^e nonynpoBOAHHKOBoro HJIH 
oneKTponaKyyMHoro nepemiiotiaTenH. 

flonojiHHrejibHo ycTpofiCTBO cHa6sceHo chctcmoh oponieHHH 30Hbi o6pa6oTKH, cocTonn;eH 
H3 pe3epByapa j^nn Bo^bi c BOflHHbiM HacocoM h Bosnynmoro KOMnpeccopa. 
cooTBeTCTByjonnie Bbixoflbi Koropbix oo^be^HHeHbi b HaKOHenHHKax h hbjihiotch 
nppHramioHHbiMH Bbixo^aMH ycrpoMCTBa. a Bconynrabiii KOMnpeccop b Mecre coep^HHeHHH 
c B03nyxonpoBOAaMH cHa6xceH aneKTpoMaraHTHbiMH KnanaHaMH. no^KJiiotieHHbiMH k 
Bbixo^aM 6noKa ynpaBjieHHH. 
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M3BCCTHO, WTO 3(jM}>eKTM BHOCTB Jia3epHOM o6pa6<>TKM 6U0J10rHUeCK0ft TKaHM c 

o^HOBpeMeHHWM o6ecneMeHMeM HH3Koit mhb£l3hbhocth (crreneHH HeKpo3a) 3aBHCHT or 
AnHHbi bojihbi h mou^ioctm na3epHoro H3jiyxieHHH, 3HeprnH m BpeMCHM jia3epHoro 

B03fleMCTBMH. a HJIH HeKOTOpblX BMHOB TKaHM JKHflKOCTHOrO oponieHHH 30HBI Jia3€pH0£i 

o6pa6oTKM (cm. HanpMMep Proceeding of. Laser-Tissue Interaction V 24-27 January 
1994, Los Angeles, California Vol 2134 A). 

MccnenpBaHHH, npoBeneHHbie aBTopoM, noKa3anH, mto npn 3tom Heo6xonHMa 
p^HOBpeMeHHaH onTHMU3aixnH yKa3aHHbix napaMeTpoB jyin Kax^oro Bi^a 6noTKaHM. 
Mhbimm cnoBaMH, Heo6xon;HMbi: bo3mo»hoctb Bbi6opa onTHMajibHbix a/imh bojih 
M3JiyMeHHft na3epoB" vuivt mx CMecw, perHcrpainiH npouecca jia3epH0H MecrpyKUHM, Biyja h 
coctohhhh 6HOTKanH h ynpaaneHiiH n/iMHon bojihbi, Monniocrbio, SHeprneH h BpeMeHeM 
na3epHoro n;eHCTBHH, CMcreMa oponieHHH 3ohbi jia3epHou o6pa6onui. 

COBOKynHOCTB BBefleHHblX B yCTDOHCTBO XOTbl 6bl OBHOrO npHeMHHKa HH^pMaUHH o 

coctohhhh o6pa6anbiBaeMOH 6wonorHHecKOM TKaHM, Bbixon, Koroporo coenMHeH c bxodom 
6noKa ynpaBneHHH, m sneKrpoHHbix khjomch, y CTaH obji e hhbix b uennx nnTaHHH jia3epoB 
h ynpaBnneMbix BbixonHbiMH cnrHanaMH 6noKa ynpaBneHHH, npenpraBjiHioT co6oh 
CMcreMy o6paTHOii cbh3H, KOTopan ooecneiniBaeT aBTOMaTHMecKHe KOHTpojib h 
onTMManbHoe ynpaaneHHe napaMerpaMH MsnyneHMfl na3epoB b 3 asHcn mocth ot Bnna h 
coctohhhh o6pa6aTbiBaeMOH - TKaHH h TeM caMbiM o6ecneuHBaer MHHHManbHyio 

MHBa3HBHOCTb. 

Heo6xoflHMocTb aBTOMaTHwecKHx KOHTponH h ynpaBneHHH Bbi3BaHa Macro B03HHKax>n;eH 
HeB03Mo^KHocTbio BH3yaxibHoro onpe^eneHMH opaMOM coctohhhh o6ny*iaeMOM TKaHH h ee 
Bnna. 

HajiHUHe RByx He3aBHCHMbix BbixonpM b odhom ycrpoMCTBe 6naronapH bo3mo^khocth 
BbiBona oxpa^KaTenbHoro 3epKana H3 xona HSJiyweHHH nepsoro na3epa, a TaiOKe 
B03MO?KHOCTb cMeniHBaHHH H3jryneHHH n.Byx na3epoB noBbiniaer 344eKTHBHOCTb padorbi 
npn o6pa6oTKe 6woTKaHH m o6ecneMMBaer cHMxeeHHe HeKpo3a. 

HanHMHe b ohhom ycTpoHCTBe nnn o6pa6oTKH 6HonorHwecKOH TKaHH Tpex Jia3epoB c 

pa3JIHMHbIMH n/lHHaMH BOJIH H3JiyMeHHH H H €3aBHCHMbIMM BblXOBaMM H C B03M0XCH0CTbX> 

cMeuiHBaHHH H3nyMenHH ooecnemiBaer HaHoonbiuyio MoGnnbHocTb npHMeHemin 
ycrpoMCTBa m MaKCMManbHO paciuHpneT ero bo3mojkhoctm. HanpHMep, npn 
o^HOBpeMeHHOM B03^eHCTBHH FOJibMHeBbiM h neo^HMOBbiM na3epaMH Ha o6wibHO 
KpoBonacbiinaiouBae opraHbi cHMMaercn onacHocTb k poBoxeMeH hh npn 
HecaHKOHOUHpoBaHHOH nep^opauHH KpynHbix KpoBeHOCHbix cocynoB. Ann CMeniHBaH hh 
H3nyneHHH TpeTbero na3epa c HByMH n^pypHMH hjih KaxcnbiM H3 hhx BBeneHbi 
OTpajKaTenbHoe h ceneKTHBHoe 3epKana, ycraHOBneHHbie coorBercTBeHHO k ochm 
TpeTbero h BToporo jia3epon, a B03MOJKHocrb BbiBo^a OTpaxcaTenbHbix 3epxan H3 xona 
H3nyMeHHH m najiHMHe ^onojiHHTenbHbix $oKycHpyionnix chctcm h onTHwecKHX bojiokoh 
o6ecnenHBaer HC3aBHCHMOCTb Tpex onTHMecKHX Bbixo^OB ycTpoHCTB. 

flonojiHHTejibHO BBe^eHHan b ycrpOHCTBa CMcreMa oponieHHH, ynpaanHeMaH 
3JieKTpoHHbiMH K/ianaHaMH, nonKJiioMeHHbiMH k Bbixo^aM 6noKa ynpaBneHHH, 
o6ecnenMBaer onTiiManbuoe coqeraiiHe pe^KHMOB o6nyMeHHH h oponieHHH TKaHH. 

COBOKy n HOCTb H3J10JKeiIHbIX B 4>OpMyJie M306peTeHHH npH3H aKOB HBJIHeTCH hoboh, a caMo 

Texii HMecKoe peuieuHe yAOBneTBopneT KpHTepnio M H3o6peTaTenbCKHH yposeHb". 

Ha 4>hp.1 H3o6pa»ceHa cxeMa ycrpoMCTBa hjih na3epHOH o6pa6oTKH 6HOTKaHH; Ha 4>nr. 2 
cxehia ycrpoMCTBa npn HariHWHH rpex jia3epoB; Ha 4>hi\ 3 cxeMa BapnaHTOB BbinojiHeHMH 
h pacnonoxceHMH npMeMHMKOB MH^opMainiH o coctohhhh o6pa6aTbiBaeMoii 6MOTKaHM; Ha 
$Hr.4 cwcTeMa opouiennH 30Hbi o6pa6oTKn; Ha <J>hi\5 6noK-cxeMa 6noKa ynpaBneHHH. 

ycrpoHCTBo nnn na3epHoii o6pa6oTKH 6HonorHMecKoii TKaHH (4>mp.1) coctoht M3 6noKa 
}rnpaBneHHH 1, coenHiieHHoro c hhm 6noKa nnTaHHH 2, HMnynbCHbix ha3epoB 3, 4, 
coenjiHeHHbix c 6noKOKf nnraHMH Mepe3 aneKTpoHHbie khiomh 5, 6, Koropbie noflKmoweHbi 
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k BbixoflaM 6noica ynpaBneHMH 1. Ha onTH^ecKHX cohx na3epoB 3, 4 pacnonoaceHbi 
cooTBe^TBeHHo oTpaaca-renbHoe 3epKano 7 m ceneKTHBHoe 3epKano 8, Koxopwe 
onTHMecKH conpnaceHbi MejKpy co6oft h c 4>OKycMpyion;eft CHcreMoft 9 m BbixoAHbiM 
tophom onTHtiecKoro BonoKHa 10 c HaKOHetmHKOM 11, pacnonojKeHHBix Ha onTiniecKOH och 
Jia3epa 4. CeneKTHBHoe 3epicano 8 OTpaxaTenbHo Ann M3nytieHHH c b/ihhoh bojihbi 
Jia3epa 3, ho nprapaHHo f\nn H3nyneHHH c jdtohom bohhw jia3epa 4. PacnonoaceHHoe Ha 
onTnuecKoft och na3epa 3 oTpaHcaTenbHoe 3epKano 7 noAKJiKweHO k Bbixony 6noKa 
ynpaaneHMH I hb nonomeHHH A ycraHaBnHBaercH noA yrnou 45° k och, a b ncjioxceHHH 
B napannenbHO eft. Ha 3toh ate och BcneA 3a 3epKanoM nocneAOBaTenbHO no xony 
HanyMeHHH pacnojioxceHbi <J>OKycHpyion;aH cncTeMa 12 h onTHnecKoe bojiokho 13 c 
HaKOHeraHKOM 14: K Bxony 6noKa ynpaBneHHH 1 np^KniotieH aneKTpHtiecKHH buxo« 
npneMHHKa HH^opMaiHiH o coctohhhh 6HonorniiecKOH TKaHH 15, bxoa Ko/roporo conpHxeH 
c MecTOM B03AeftcTBHH Ha 6HOTKaHfo 16. CncreMa HppHrainiH 17 noAKHKroeHa k tcm me 
BbixoAaM 6noKa ynpaBneHHH 1, uto h 6jiok nnTamiH £ a ee boahhoh h B03nynmbifl 
Bbixo^bi 18 h 19 o6i>e^HHeHBi b HaKOHeuHHKe 11 (14). 

Ha $nr. 2 npeACTanneH BapnaHT ycrpoftcTBa c TpeMH na3epaMH 3, 4, 20. Ha onTHMecKOH 
och na3epa 20 ycraHOBneHo OTpajKaTejibHoe 3epKano 2i; Koropqe Tax see, kbk h 
OTpamaTejibHoe 3epKario 7. no^K/iioMeHO k 6jnoKy ynpaBneHHH i, h b nonojKeHHH A 
ycxaHaBjiHBaeTCH hoa yrjioM 135° k onTHHecKOM och. a b nonomeHHH B - napanjienbHO eft. 
Ha 3TOH TKe onTHMecKoft och pacnonomeiibi 4>OKycHpyiomaH cncreMa 22 h bxoahoh Topen^ 
onTHuecKoro BonoKHa 23 h HaKOHemiMKOM 24. M«Kny ^KycHpyjomeft CHcreMoft 9 h 
ceneKTHBHbiM 3epKanoM 8 ycraHoeneHo BTopoe ceneKTHBHoe 3epKano 25, Koropoe 
onTHMecKH conpH»ceHo c 3epKanoM 21, ^oKycnpyioiueH CHcreMoft 9 h bxoahmm TopupM 
onTHMecKoro BonoKHa 10. CeneKTHBHoe 3epKano 25 oTpaxcaTenbHo hjth H3nyneHHH c 
n/iHHoft BonHbi ria3epa 20, He npo3pawno hjih HsnyHennH c n/iHHaMH bojih na3epoB 3, 4. 
BnoK nHTaHHH 2 coennHeH c ritoepoM 20 »iepe3 aneKTpoHHbifi kjhoh 26. 

Pa3HOBHflHOCTHMM npneMHHKa HH<j>OpMaUlIH 15 O COCTOHHHH 6HOTKaHH 16 MOiyT 6bITb 

KaK cneKTpoananH3aTop 27 ($Hr.3). bxoa Ko-roporo onTHMecKH conpnxceH c MecroM 

B03ACHCTBHH Ha 6HOTKaHb 16 H COCTOHUBIH M3 flHCHepCHOHHOrO SHeMeHTa 28, JIHHeHKH 

4>oTOAeTeKTopoB 29 h sneMeHTa cpaBHeHHH 30, Tax h ^orbaneKTpHMecKHH npneMHHK 
HH4>paKpacHoro H3nyueHHH 31; ohthucckh conpnaceHHbift c MeeiroM B03fleftcTBHH Ha 
6noTKaHb nocpeACTBOM onTnwecKoro BonoKHa 13 (10, 23), 4>OKycHpyiomeH cncreMbi 12 (9, 
22) h noBopoTHoro 3epKana 32, pacnonoxceHHoro Mex^y $oKycHpyion4eH CHcreMoft 12 (9,* 
22) h 3epKanoM 8 wih Henocpe/jcTBeHHo nepeA Bbixo^HbiM 3epKanoM Jia3epa 3 (20). IlepeA 
onTHMecKHM bxoaom <J>0TO3JieKTpHMecKoro npneMHHKa 31 ycraHOBneH HH^paKpacHbift 
4>HJibTp 33, nonoca nponycKaHHn KOToporo HcicnioMaeT nonaflaHHe Ha $OT03JieKTpHMecKHft 
npneMHHK 3l H3nyMeHHn na3epa. B KaMecrBe npneMHHKa HH$opMau>iH 15 o coctohhhh 
6nonorHMecKoft TKaHH 16 Moacer 6biTb h aKycTHMecKHH npneMHHK 34, pacnojioaceHHbiH 
b6jih3H Mecra B03AeftCTBHH na TKaub TaK, hto HanpaBneHHe ero MaKCHManbuoft 
MyBCTBHTenbHocTH cocTaBjiHeT c onTHMecKoft ocbio nanyneHHH Ha Bbixone HaKOHetiHHKa 
11 (14, 24) yron a , nejKaiunft b npeAenax or 11 ao 86°. 

B CBH3H C TeM, MTO MHCJIO npHeMHHKOB HH^pMaBjaH O COCTOHHHH 6HOTKaHH MOXeT 

Kone6aTbCH or OAHoro j\o acbhth (no KajKAOMy BHAy, okoho Ka^Aoro HaKOHeMHHKa), 
KonniiecTBO bxoaob 6noKa yupaBneHHH MoxeT 6biTb paBHO a^bhth. 

CncreMa oponieHHH oohbi 66pa6oTKH 17, H3o6paxeHHaH Ha 4>nr.4, coctoht ho pesepByapa 
Ann BOAbi c BOAHHbiM HacocoM 35, k KoropoMy npncoeAHHeHa BOAonpoBOAHan Tpy6Ka 18, h 
B03Aynraoro KOMnpeccopa 36. npncoeAHHeHHbie k B03nyniH0My KOMnpeccopy 36 
B03AyxonpoBOAHiAHe Tpy6KH 19 CHa6»ceHbi 3JieKTpoMarHHTHbiMH KnanaHaMH 37, 38, 39, 
KOTopbie noAKnioneHbi k tcm nee BbixoAaM 6noKa ynpaBneHnn 1, mto h 6hok nnTaHHH 
2,nepe3 hhhhh 3aAep^KH 40, 41, 42. 

ycTpoHCTBO paooTaeT cneAyronjHM o6pa30M. ManytieHHH JiaaepoB 3, 4, 20. b cny^ae 
Haxo«A€HHH OTpaxaTenbHbix 3epKan 7 h 21 b nonomeHHH B. npoftAH <J)OKycnpyK)n;ne 
cncTeMbi 9, 12. 22, onTWiecKne BonoKHa 10, 13, 23 h HaKOHetmHKH 11, 14, 24 nocrynaioT 
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Ha onTHuecKMe Bbixonbi ycrpoMCTBa. 
* 

Ecjih OTpaxcaTensHBie 3epKana 7 m 21 naxonHTCH b nonoxeHHH A, HsnyneHHe xia3epa 3, 
OTpa3HBniHCb 6t p'epKana 7, nonanaeT Ha ce/ieKTHBHoe 3epKano 8 m. oTpa3HBiunch» ot 
Hero, HaripaOTHerpH B^oni> oriTHnecKofl ocm Jia3epa 4. AHanorHtmo. npM Hajinmui Jia3epa 
20, Hany^eHHe nabepa . 20 brpaaMBniHCb ot 3epKana 21, a saTCM or cenekTHBHoro 3epKana 
25, TaKKe HaripaBn^e^ B^onb onTHnecKofl ocm Jia3epa 4. B pe3y/ibTaTe, b cbh3h co 
cbomctbom cejieKTHBHbix 3epKan 8 h 25. b fcoKycHpyronjyio CHcreMy 9 h Ha oniwiecKHfl 
Bbixo^ HaxoHeTOHKa 11 MoryT nocTynaTb HonyneHUH Bcex Tpex na3eppB onHOBpeMeHHo. 

Bbl6op BHfla npweMHHKa HH0>OpMaiH1H 15 O COCTOHHHH 6HOTKaHH 16 3aBMCHT OT BMfla 

TKaHH m pexcHMa o6pa6oTKH, a TamKe ot BHfla HaKOHeMHuica. flpw pa6ore c 
HeKOHTaKTHbiMM HaKOHeuHHKaMH ocHOBHan uacrb H3Jiy^eHMH 3po3HOHHoro <|>aKena. 
B03HMKaiomero M3-3a cbchchjih ynanneMbix nacmm 6HOTKaHH, jicbcht . b bhhjimoh n 
6jih»chhx yjibTpaQ>ojieTOBOH h MH<J>paKpacH0H 66xiacTHx cneKTpa (200-1500) hm) h 

HBnHeTCH npHHMHOM HqB03MO3KH0CTM BH3yajibHoro Ha6nK>AeHHH Bl^a , K COCTOHHHH 

6woTKaHM. ■■ 

•• ' - ■ : '. • j ■ • ■ ... . •• . . . ;VV" . ' 

GneKTpanbHbiii cbcrraB nsnyxieHHH 3po3HOHHoro <J>aKena 3aBHCHT or BHfla 6HOTKaHH, 
noaTOMy Heo6xonMM cneKTpanbHbiH anajiH3 3-roro M3nyweHHH, koTbpoe riorianaer na 
flwcnepcHOHHbiii 3JieMeHT 28 cneKTpoaHajiH3aTopa 27, paanaraercH b cneKTp h nonanaer 
Ha jiHHeiiKy ^TOfleTeKTopoB 29, coenwHeHHyio c aneMeHTOM cpaBHeHHH 30. YpoBeHb 
BbixonHoro 3JieKTpHMccKoro cwrHana 3/ieMeHTa cpaBHeHHH 30 cooTBercTByer KOHKperHOH 
KOMSwHauHH hjimh bojih cneKTpa H3nytieHHH 3po3M0HHoro 4>aKena. SjieKTpHHecKHH 
CHraan ot sneMeHTa cpaBHeHHH 30 cneKTpoaHanroa-ropa 27 nocrynaeT Ha 6jiok 
ynpasneHMH 1, rne Bbipa6aTbiBaercH cnraan H3MeHeHHH pexoiMa h napaMerpoB 
MajiyweHMH jia3epoB. 

Pa6oTa c KOHTaKTHbi mm HaKOHeuHHKaMM CBH3aHa c HarpeBaHMeM na3epHbiM HsnyneHHeM 
Topua pa6onero HHcrpyMeHTa (bojiokho mjih can^wpoBbiH HaKOHenHMK) no TeMnepaiypbi, 
flocTaTotiHOH ahh pa3pymeHHH fiHOTKaHH. HarpeB Mecra bosacmctbhh conpoBo^aercn 
BO3HHKH0BeHHeM HH<}>paKpacHono H3JiyHeHHH. Koropoe nepeAaercH no BonoKHy 
HaKOHenHMKa 11 (14, 24) m onTHnecKOMy BonoKHy 10 (13. 23) b HanpanneHMH, o6paTHOM 
xojxy jia3epHoro , wanyweHKH, oTpaacaercH ot noBopoTHoro 3epKana 32, npoxonHT 
HH^paKpacHbiii <}>HjibTp 33 m nonanaeT H a <!>0T03JieKTpHHecKMH npHeMHHK 31. 
SjieKTpHnecKHH cwrHan c Bbixc-Aa <J>oT03JieKTpHMecKoro npneMKHKa 31 nocTynaer b 6hok 
ynpasneHHH 1, rfle b 3aBMCHM0CTH ot napaMeTpoB 3Toro cnrHana BbipafiaTbiBaercH 
cwraan ocraHOBKH, n ponton xcen hh hjih M3MeHeHHH pe»CHMa pa6orw na3epa. 

SKcnepHMeHTanbHo ycTatHOBneHo, mto TeanoBoe M3nyHeHMe, B03HHKaion;ee npn pa6ore c 

KOHTaKTHbi MM HaKOHeUHHKaMM, HaXOAMTCH B rjiy6oKOM HH^paKpaCHOM 06naCTM. B 3TOM 
oSnaCTM HyBCTBMTejlbHOCTb 4)0TO3neKTpHHeCKMX HpMeMHMKOB > OMeHb M3Jia. 

CneKTpajibHan o6jiacrb H3ny MeH mh na3epoB TaKKe Jie^CHT b MH^paKpacHOM o6nacTH. 
nosTOMy nojioca nponycKaHHH MH^paKpaciioro <J>unbTpa 33 cor/iacoBana co cneKTpanbHofl 
HyBCTBMTenbHocTbio ^OTonpHeMHMKa 31, c okhom npo3pauHocTH oHTMneckoro BonbKHa 13 
m o6ecneMMBaer MCKjiioneHHe nonaflaHMH Ha 4>oTonpHeMHHK 31 KsnyweHMH jia3epoB 3. 4, 

IIponyKTbi nasepnoro pa3pymeHMH 6MOTKaHM pasneTajorcH co CBepx3ByK0B0ii CKopocrbio. 
h b cneACTBMe pe3Koro H3MeHeHMH ^aBneHMH M3-3a conpoTMBneHMH cpeflbi reHepMpyercH 
aKycTMMecKan bojih a. flnn paanwuHbix TKaneii aMiuiMTjT^a aKycTHwecKOM Bo/iHbi 
paojiiitma. AMiuiMTyAa aKycTM4ecKOM BOJiHbi perHCTpHpyercH axycTHqecKHM 
npneMKHKOM 34, sneKTpMHecKMM CHraan c KOToporo nocrynaeT H a 6jiok ynpanneHMH 1. 
r^e CMHTe3HpyeTCH cMman BpeMeHHOii ocraHOBKH Msny^eHHH mhm M3MeH eH mh pe»MMa 
pa6oTbi nasepa b 3aBMCHMOCTH ot THna o6pa6aTbiBaioiueM TKaHH mhm b c/iyHae 
npeBbiujeHHH SHeprwH xia3ep H oro HMnynfcca Han, noporoM paspyiueHHH 6HOTKaHM. mto 
BJiHHer Ha crreneHb na3epHoro HeKpo3a. 

npeKpameHiie b oiynae h eoSxon^n moctm pexuiMa HSJiyweHHH JiasepoB b cooTBercTBHM c 
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curcianaMH cneKTpoaHann3aTopa 27, ^oToaneKTpwHecKoro win axycTHMecKoro 
npHeMHHKOB 31 m 34 npoHcxonMT c noMombio SbicTpo^eiicTByioiinix arieKTpoHHbix KJiKmeft 
5, 6, 26. CMraan c 6noKa ynpaaneHwi 1 nbnaercH Ha ynpasnHion^wM bxojj aneKTpoHHoro 
xnxm. 5; (6 26) pa3MZ>ncaH i;era> nwTaHiw Hasbro M3 na3epoB. npcKpanjeHMe HMnyjibca 

H3n3^ieHHH 3(}>4>eKTMBHO t CCJIH BpCMH OTKJHOHeHMH IIHTaHHH MeHbDJe n/IHTejIKHOCTH 

Mi^jibca M3JiyiieHMH. (HnHTenbHocTb HMnynibca HanyMeHMH Maacer 6bixb 150-500 mkc. ). 
riosTOMy B ka^ecTBe ancKTpoHHoro mnona flonxteH wcncwii^BatfaCH WieMeHT c bbicokhm 
6sicTpo^eflcTBHeM. taKHMH ynpaBjineMbiMH miionaMM Abjihiotcfi noji^poBO.nHHKOBbie 
HjTH 3hekTiwBaKyyMHi>ie nepeKnionaTenH, BpCMH cpaoaTbmaHHH koTopbix He npeBbiniaer 
100 MKC._ 

OpoiueHMe ' 6noTKaHH c noMombio chctcmbi 17 npoHcxonnT cneffyioujjm p6pa30M. M3 
pcbepByapa hjih BOHbi c BonnnbiM HacocoM 35 Bona 3anojiHHeT BOflorippBO^Hiujie TpyoKH 
18; B cjiy^ae Heo6xoAHMOCTM opoiueHMH TKaHH cHrHaribi H3 6noKa ynpaarieHHH 1 
nocTynaibT Ha anekTpoMarHHTHbifi KnanaH 37 (38. 39), KOTppbiii orKpbiBaer 
nocrynneHHe Branyxa nofl nanneHMeM H3 BO3nynm0r\> KOMnpeccopa 36 b B03^yxonpoBOA 
19. KoHUbi Bono- m B03DyxonpoBOAHmwx Tpy6oK 18 h 19 pacnonoaceHBi b HaKOHeMHMKax 11 
(14... 24) TaK, hto . nocnynneHMe Bo^bi Ha HppHrainsoHHbie bbixohbi ycTpoftcTBa 
npoHcxoHHT np« nonage B03,nyxa no npMHUjwny hyjii>BepM3aTopa. 

GnrHanbi^ M3 6n ok a yripaBJieHHH 1 nocrynaioT Ha aneKTpoMarHHTHbie KjianaHbi 37 (38, 
39) nepe3 jimhmh 3anepjKKH 40 (41, 42) OHHOBpeMeHHO c CHrHanaMH 3anycKa HMnynbcoB 
reHepaqHH na3epoB 3 (4, 20). 

OpouieHwe 6HOTKaHH BOflofi nonacHO npoMcxoflHTb b npoMerayrKax Meagjy MMnynbcaMH 
M3nyMeHHH na3epoB (c uejibio H36e»aTb HeacenaTenbHoe paccenHHe nariyMeHUH h 

nOBblCMTb 34>4>eKTMBHOCTb ODOUieHMH), n03TOMy n/lHTeJlbHOCTb BpeMeHM 3aflepmKH HHHHH 

3a^ep»CKH 40 (42, 42) paBHa BpeMeHHo flJiMTenbHocTH HMnynbcoB HsnyMeinui na3epoB c 
yueTOM BpckfCHH nocTynneHHH B03;ryxa k kohusim TpyooK 19. 

ripMMep KOHKpeTHow peanH3aiu«i 3anBJiHe\o>ix vctdomctb coctomt b cnenyjomeM BnoK 
ynpaaneHHH 1 ($Hr.5) coctoht H3 ycwnHTejiH Bxon.Hbix cwrHanoB c MHTerpaTopoM (cm. 
MacneHHHKOB B,B. Cmpothh A.IL M M36wpaTenbHbie RG ycHnHTenH", M. SHeprHH, 1980, 
crp. 69) s BocbMHKaHanbHoro AecHTHpa3pH^Horo aHanoro-uii^poBoro npeo6pa30BaTejm 
(AUn) ,c npcneAOBaTenbHbiM HHTep<J>eHcoM max 192 cepnw (cm. KaTanor MAXIM 1993), 
npoueccopa PC-104 c KBapueBbiM reHepaTopoM (cm. KaTanor KoHcopuayMa Advantage real* 
time devic AMPRO, 1993 crp. 103-184) m BOCbMHKaHanbHoro TpMHafluaTHpa3pHflHoro 
UH^poanajioroBoro npeo6pa30BaTenn (UAIl) c nocjie^oBaTenbHbiM HHTep$eiicoM max 540 
cepMH (cm. KaTanor MAXIM 1993). BbixonHbie cMraanbi I^AIl hbjihiotch Bbixo^aMM 6noKa 
ynpannemiH 1, no TpeM H3 KOTopbix, KpoMe cMraanoB 3anycKa MMnyribcoB reHepainiH, 
nocrynaioT cwrHanbi, onpeflennroiuyio BenMUHHy 3Hepr»M HaxonHTeji bHbix KOHneHcaTppOB 
6noKa nuTaiiMn 2 (cm. Bohkob II. B. "Mctomhmkh niiTaHUH na3epoB M , TexHMKa, KneB, 1976, 

CTp.118). 

B KanecTBe na3epoB Mcnojib3yK>TCH na3epbi: Nd:YAG (n/iMHa Bonm>i 1,06 mkm hjih 1,32 
mkm, Hp: YAG (nnMHa BOjiHbi 2,09 mkm) u EnYAG (nnHHa BOjiHbi 2,94 mkm). B kanecTBe 
flMcnepcMOHHoro aneMeHTa 28 creKjimman npH3Ma, b KawecTBe ^oro^eTeKTopoB 29 
KpeMHueBbie nonynpoBo^HHKOBbie ^OTOnwoflbi <d^256, a b Ka^ecrBe 4>oT03neKTpHMecKoro 
npiieMHHKa HH^paKpacHoro M3nyxieHHH 31 repMaHHeBbifl ^oTojjyioji <Dfl-9. SneMeHT 
cpaBHennn 30 MHKpocxeMa K554CA3 hhh LM-111. AKycTHuecKHH npMeMHHK 34 mmkoo^oh 
B K4138. 

TaKHM o6pa30M, npennaraeMbie yerpoficTBa 3a ewer cobokviihocth 3aHBjineMbix 
npM3HaKOB, ooecneMHBan onepaTMBHoe ynpasneHHe c BCOMOHCHocrbio BapbnpoBaHHH b 
iimpoKOM ^Mana30He napaMerpaMn na3epHoro nsnyMeHMH, no3BonHK>T npoBonMTb 
XMpyprwMecKMe npouenypw Ha 6HOTKaHHx b KaqeerBe nn6o cKanbnemi, nw6o 
KoarynnTopa, nn6o n.ecTpyKTop a b 3aBHCHMOCTM or TpeoyeMbix THnoB, peranMOB h 
coMeTaHHH paooTbi na3epoB, opneHTHpoBaHHbix Ha MHHHManbHyio TpaBMaTiiUHocTb npn 

naHHOM BM^e B03AefiCTBHH Ha flaHHVlO 6H0TKaHb. 

-8- 



RU 2096051 CI 



Claims^ [OopMyjia H3o6pereHHH]: ' 

1. YcTpoficTBo win Jia3epH0H o6pa6oTkw 6uonorimecKoil TKaHH, coAepacamee 6jiok 
ynpaBneHMH. bmxojjm KOToporo coe^MHera>i c 6jiokom nHTamiH na3epoB, HMiiyjibCHbie 
jia3epw. oimraecKHe och KOTbpbix napanjiejibHbi, onTiroecKH conpHJKeHHbie 
OTpajKa-renbHoe m ceneKTHBHO OTpaHtarenbHoe ^hh jxjmaiA bohhhi nepBoro ; jia3epa h 
npo3panHoe jyin ahhhbi bojihw Broporo jia3epa 3epKana, Koropue pacnonoaceHbi Ha 
onTMMecKHX ochx nepBoro h B-roporo jia3epoB, cootbctctbchho ycTaHOBneHHBie Ha 
onTnuecKoft och BToporo na3epa <|>OKycHpyiomyio cncrcMy n onnraecKoe bojiokho c 

HaKOHeWHHKOM, BfeDCOfl KOTOpOFO HBJIHeTCH OIITimeCKHM BbDCOflOM yCTpoftCTBa. 

OTjiHuaion^eecH: reM, xrro b Hero BBefleH xoth 6bi oahh npncMHHK mflwpMaiqra o 

COCTOHHHH 6H0JI0rHHeCK0ii TKaHH. BXOA KOTOpblX) BbniOJIHCH JJJIH COnpH^KCHHH C MCCTOM 

B03^eiicTBHH Ha TKaHb. a bmxoa coe^iraeH c bxoaom 6noKa ynpaBneHHH, BbixoAbi 
KOToporo coe^HHeHbi c BXojjaMH 3JieKTpoHHbix miioneft, ycraHOBJieHHbix b n;enHX 
coeAHHeHHH Ra^noro na3epa c ojiokom nMTaHUH, KpOMC Toro, orpaxcaTejibHoe 3epKano 
ycraHOBneno c B03MoxcHOCTbio BbiBo^a ero M3 xo^a HsnyweHHH, a Ha onTHnecKOH och 
nepBoro na3epa nocneAOBaTenbHO no xony H3Jiy*ieHHH pacnonoxceHa $OKycHpyK>maH 

CHCTeMa H OnTHMeCKOe BOJTOKHO C HaKOHeMHHKOM, BblXOA KOTOporOv^BJlHeTCH jjpyrwM 
OnTHiieCKHM BbDCO^OM yCTpOMCTBa. 

2. YcTpoMCTBO fain na3epHOH o6pa6oTKw 6H0JiorHHecKoii TKaHH, co^epxcamee 6jiok 
ynpaBJieHHH. Bbixonbi KOToporo coeAHHeHbi c 6jiokom nHTaHHH na3epoB. HMnynbCHbie 
na3epbi, onTHnecKHe och Ko-ropbix napajuiejibHbi, onTH^ecKH conpnmeHHbie 
OTpascaTenbHoe h ceneKTMBHo OTpaataTenbHoe win ahhhbi bojihbi nepBoro na3epa h 
npo3paHHbie Ann nnmrbi bojihbi BToporo na3epa 3epKana, KOTopwe pacnonomeHbi Ha 
onTHMecKHx ochx nepBoro h BToporo na3epoB, cooTBercTBeHHO ycraHOBneHHbie Ha 
onTHMecKoii och BToporo Jia3epa. ^Kycnpyiomyio cucreMy h onranecKoe bojiokho c 
HaKonetmiiKOM, BbixoA Koroporo HB/iHercH oiitm mcck h m bmxoaom ycTpoHCTBa, 
OTjranaiomeecH TeM, mto b Hero BBe/jeH TpeTnw HMnynbCHbiii na3ep, onTHHecKan ocb 
Ko-roporo napannejiwia onTHnecKHM ochm RByx APyrnx na3epoB, a Ha ero och 
ycraHOBJieHo OTpascarenbHoe 3epKajio. npHMeM OTpaxcaTenbHbie 3epKana ycraHOBneHbi c 
B03M02K HocTbK) BbiBo^a mx H3 xoAa HsnyneHMM, a Ha onTHMecKOM och BToporo na3epa 3a 
ceneKTMBHbiM 3cpKanoM ycraHOBneHo Bropoe ceneKTMBHo oTpaacaTcnbHoe nnn n/iHHbi 
bojihw TpeTbero Jia3epa m npo3paMHoe pjin jjjiuh bojih nepsoro h BToporo jia3epoB 
3epKano t onraqecKH conpnaceHHoe c 0Tpa*caTenbHbiM 3epKanoM» ycTaHoaneHHbiM na 
onTMMecKOM och TpeTbero na3epa, 4>OKycHpyiou;eM chctcmom h bxoaom onTHMecKoro 
BonoKHa. pacnojioxceHHbix Ha och BToporo na3epa, KpoMe Toro, Ha Kamfloii H3 ocew 
nepBoro pi TpeTbero nasepoB nocneAOBaTenbHO no xo^y MsnyneHHH pacnonoaceHbi 
4)OKycwpyiomaH cwcreMa m onTMMecKoe bojiokho c HaKOHeMHHKOM, BbixoAbi KOTopbix 
5IBHHIOTCH APyrwMM onTHMecKMMM BbixoA^MH ycTpoHCTBa, cHa6»eHHoro Tax^e XOTH 6bl 

OAHWM npMeMHMKOM MH^OpMai^MM O COCTOHHHH 6MOnOrHHeCKOM TKaHH, BXOA KOTOpOIX) 

BbinonHeii ahh conpnweHHH c MecTOM bo3acmctbhh Ha TKaHb, a BbixoA coeAHHeH c 
bxoaom 6/ioKa ynpaBJieHHH, BbixoAbi Ko-roporo coeAHHeHbi c BbixoAOM on cktdoh Hbix 
KmoMeii, ycraHOBJieHHbix b u,ennx cocamhchmh xa»Aoro na3epa c ojiokom nHTaHHH. 

3. YcTpoMCTBo no nn.l m 2. OTnnnajoiueecH TeM, mto npneMHHK HH^opMaunH o coctohhhh 
6HonorHnecKOH TKann BbinojiHen b bhac cneKTpoaHanM3aTopa b obnacTH 200 1500 hm, 
bxoa Ko-roporo BbinonHeH ahh piiTHMecKoro conpn tkchuh c mcctom B03Ae hctbhh Ha 
TKaiib, m cocTOHmero H3 AwenepcHOHHoro aneMeHTa, jimhcmkh ^OTOAereKTopoB h 
aneMCHTa cpaBHeHHH. 

4. ycrpoHCTBo no nn.l h 2 f OTnHMaromeecH TeM. mto npneMHHK h h 4>opM aujiH o coctohhhh 
6wojiorHMecKOM TKaHH BbinonHeH b BHAe 4)0TO3JieKTpwMecK0ro npneMHHK a 
nu4)paKpacHoro HsnyMeHHH, bxoa KOToporo BbinonHeH a"h onTHMecKoro conpn»ceHHH c 
MecroM B03AeMCTBHH Ha TKaHb nocpeACTBOM noBopoTHoro 3ep K ana. pacnonojKeHHoro Ha 
onTHnecKOM och Jia3epa Me^ny BbixoAHbiM 3ep K anoM Jiasepa h ^KycnpyiomeH chctcmom, 
Mepe3 4>HJibTp c nonocoii nponycKaHHH, HCKjuoMajou;eH nonaAaHHe Ha npneMHHK 
H3nyiieHHH na3epa. 
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5. YcTpoMCTBO no nn.l h 2, oTjiHuajonjeecH tcmv hto npueMHHK HH$opMainiH o coctohhmh 
6nojiorjmecKOM TKaHH BbinoxmeH b Bane aicycTMMecKoro npneMHUKa, ycTaHoaneHHoro 
TaKMM o6paooM» tiTo HanpaaneHiie ero MaKcwManBHofi MyBCTBHTeriHHocTM cocraBJweT c 
HanpaBneHHeM onTMuecKoft och Ha Bbixo^e HaKOHenHHKa yron a> y^osneTBopHionniH 
ycnoBHio A1 ° < a< 8B « 6. YcTpoiicTBO no nn.l , m , 2, OTjiHHaiomeecH tcm, hto 

aneKTpoHHbift Kjuoq BbmojiHeH b Biuje nonynpoBo^HMKOBoro mm 9JieKTpoBaKyyMHbro 
. nepeKjnowaTenH. 5f 

7. Yctpohctbo no nn.l m 2, oTJiHnaioin;eecH tcm, hto oho npnojiHHTera>HO CHa6«eHO 
cHcreMOH opoiueHWH 3ohbi o6pa6oTKM, cocTOHn;eM M3 pe3epByapa n/in bohbi c BonHHMM 
HacocoM h B03nymHpro KOMnpeccopa, cooTBercTByionn^e Bbixonti KOTopbix o6i>enHHeHbi b 
h aKOH e^H hk ax m hrhhiotch MppMrainioHHtiMM BbixonaMM ycTpoiicTBa, a B03nyiiiHbiil 
KOMnpeccop b Mecre coe^HHeHHH c BronyxonpoBonaMM cHa6xeH ajieKTpoMarHHTHbiMH 
KJianaHaMH, non^KJiioueHHbiMM k Bbixon.aM ojioxa ynpaRneHMH. > i 
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